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Chapter. 8

Spin & Atomic Physics
Outline:

* Evidence of Angular Momentum Quantization
* Identical Particles

* The Exclusion Principle

* Multi-electron Atoms & the Periodic Table

» Characteristic X-Rays

It’s open said that in Q.M. there’re only 3 bound-state problems
solvable (w/o numerical approximation tech.)
1. Infinite well, 2. Harmonic oscillation, 3. hydrogen atom

— all 1-particle problem.
Most real application: multiple system. so, let’s start an atom with
multiple electrons




The Pauli Exclusion Principle

for Fermions

No two indistinguishable fermions may occupy
the same individual-particle state.

The Exclusion Principle for
Fermions

No two indistinguishable fermions may occupy
the same individual-particle state.
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Let’s “create” multi-electron atoms
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Chapter. 9

Statistical Mechanics

Chapter. 9
Statistical Mechanics

Statistical mechanics is NOT non-classical or modern physics in the
same sense that special relativity and QM are. Rather, it’s a distinct
area of physics that applies to many others; either classical or QM.

e.g. A gas laser: thermodynamics system of gas molecules
A semiconductor: thermodynamics system of atom bound in a
solid lattice

** Thermodynamic system = countless particles; precise average
behavior.

Outline:

= Historical Overview

= The Boltzmann Distribution

= Maxwell Velocity Distribution

= Equipartition Theorem

= Maxwell Speed Distribution

= Classical and Quantum Statistics
= Fermi-Dirac Statistics

= Bose-Einstein Statistics

9.1: Historical Overview

Statistics and probability

= New mathematical methods developed to understand the
Newtonian physics through the 18" and 19t centuries.

Lagrange around 1790 and Hamilton around 1840.

= They added significantly to the computational power of
Newtonian mechanics.

Pierre-Simon de Laplace (1749-1827)
= Made maijor contributions to the theory of probability

Historical Overview

Benjamin Thompson (Count Rumford)

= Put forward the idea of heat as merely the motion of individual
particles in a substance

James Prescott Joule
= Demonstrated the mechanical equivalent of heat

James Clark Maxwell

= Brought the mathematical theories of probability and statistics to
bear on the physical thermodynamics problems

= Showed that distributions of an ideal gas can be used to derive the
observed macroscopic phenomena

= His electromagnetic theory succeeded to the statistical view of
thermodynamics




Historical Overview

Einstein

= Published a theory of Brownian motion, a theory that supported
the view that atoms are real

Bohr
= Developed atomic and quantum theory




